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(54) Sterilization of glucocorticoid drug particles for pulmonary delivery 



(57) A process for the sterilization of water insoluble 
solid medicinal substances is described. The process 
provides the sterilization of drug substances, which are 
suitable for pulmonary administration. In particular, the 
process is used In industrial plants for the production of 
formulation of sterile glucocorticoids for inhalation deliv- 
ery, so as to avoid any modifications in particle size dis- 
tribution and in the impurities profile of the drug. The 



process Is carried out by heating a mixture of micronized 
glucocorticoid and purified water only, preferably at a 
temperature of about 120° C for 20 minutes. The proc- 
ess is particularly efficient and economic for the steam 
sterlllzytlon of beclomethasone dipropionate In fonnula- 
tions for pulmonary delivery. 
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Description 

Brief description of the invention 

5 [0001] The present invention relates to a process for the sterilization of water insoluble solid medicinal substances 
in aqueous suspensions, which are suitable for pulmonary administration. In particular, the invention relates to the 
steam sterilization of glucocorticoids, such as beclomethasone dipropionate, for inhalation delivery. 

Background of the invention 

10 

[0002] The process for sterilizing powdered forms of water insoluble drug substance to be suspended into a sterile 
aqueous vehicle suitable for the pulmonary administration, such as non-electrolyte corticosteroids, glucocorticoids and 
the like, Is still a critical process. The major problems are related to the high temperatures of the sterilization process 
and to the consequent thennal Instability of the drug substance that frequently leads to degradation with modification 
15 of the Impurities profile and of the physico-chemical characteristics of the drug. 

[0003] For solid drug substances suitable for inhalation delivery to be suspended in aqueous formulations, the particle 
size distribution, as well as its preservation during the shelf-life of the finished product, are part:icularly crucial param- 
eters. 

[0004] The particle size influences, in fact, the distribution of the drug into the lung and, as a consequence, the 
20 activity and effectiveness of the dnjg itself. It is generally accepted that the mean diameter of the particles in a formu- 
lation for inhalation delivery must be less than 10 microns, preferably about 5 microns or less. 
[0005] Solid non-electrolyte corticosteroids, steroids as well as non-steroid drugs for use in aqueous suspensions 
are usually sterilized in different ways, for example by exposure to gases, or by aseptic crystallisation, drug heat ster- 
ilization, or by p and y irradiation. 
25 [0006] The sterilizing treatment can cause adverse physical and chemical changes of the drug substance and all 
parameters have to be checked and investigated in the preliminary phase of the process development. 
[0007] In the case of drug substances intended for inhalation use, In addition to the control of the physical and 
chemical stability of the sterilized drug, it is then cmcial to prevent any unacceptable change in particle size due to 
possible recrystallization of the drug, whk:h is consequent to many known sterilization methods. 
30 [0008] A process for the steam sterilization of solid non-electrolyte corticosteroids is described by O'Neill In US 
3,962,430. The process is earned out in a saturated sodium chloride solution at the sterilizing temperature. Sodium 
chloride is reported to be necessary to prevent recrystallization of the solid particles and any possible change in crystal 
size or fonn of the corticosteroid upon re-cooling. 

[0009] WO 00/25746 describes a process for the preparation of suspensions of drug particles for inhalation delivery 
35 and includes sterilization with gamma irradiation, stating that beclomethasone dipropionate suspensions subjected to 
wet steam process, under conditions similar to those reported in US 3,962,430 (121 °C for 15 minutes), undergo a 
remarkable decrease in the content of the active ingredient with a significant increase in degradation products (about 
10-11 %). 

[001 0] Steam sterilization of the aqueous suspensions of glucocorticoids is also reported by Karlsson (WO 99/25369) 
40 to lead to unacceptable changes in particle size. Karisson makes reference to the wet steam method described by 
O'Neill In US 3,962,430 stating that such method is not suitable for suspensions of fine particles of glucocorticosteroids 
which are intended for inhalation because the water, and the heating and the cooling involved, produce unfavourable 
changes in the size of the particles. 

[0011] In order to eliminate the problem of changes in particle size, Karisson uses dry heat sterilization which is, 
45 anyway, known to be often unsuitable for solid drug compounds since it causes adverse physical and chemical changes 
such as discoloration and degradation of the solids even at temperatures below 120* C. 

Description of tiie drawings 

50 [0012] 

Figure 1 : Particle size distribution of the drug substance BDP batch 4 sterilised (S), not sterilised (NS) and sterilised 
in presence of NaCI 0.420 g/mL (S NaCI(B)) and of NaCI 0.570 g/mL (S NaCI(C)). 

Figure 2; Particle size distribution of the drug substance BDP batch 6 sterilised (S), not sterilised (NS) and sterilised 
55 in presence of NaCI 0.420 g/mL (S NaCI(B)) and of NaCI 0.570 g/mL (S NaCI(C)). 

Figure 3: Particle size distribution of formulation PG038/115 (BDP batch 4 sterilised) and PG038/119 (BDP batch 
4 not sterilised) after 60 days of storage at 40*0 75%R.H. 

Figure 4: Particle size distribution of fonnulatlon PG038/116 (S) (BDP batch 5 sterilised) and formulation 
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PG038/1 20 (NS) (BDP batch 5 not sterilised) after 50 days of storage at 40*»C 75%R.H. 
Detailed description of the Invention 

5 [0013] We have unexpectedly found, given the teachings of the prior art, a simple and economic process for the 
sterilization of solid medicinal substances, in particular of glucocorticoids, such as dexametasone, monomethasone, 
fluticasone, beclomethasone and their salts, using an aqueous suspension of the substance and avoiding the complex 
and more expensive processes of the prior art. The process of the present Invention is particularly suitable for beclom- 
ethasone diproprionate (BDP) (ProntinaK© - Domp6) and the use of said process in industrial plants allows an easier 

10 and less expensive manufacturing process. The sterilisation of the active ingredient can be performed directly in the 
preparation vessel (turbohomogenlzer working as an autoclave); in this way the bulk preparation and the transfer of 
bulk to the filling machine can be carried out without any contact with the environment (aseptic condition). As a con- 
sequence, qualification and controls of preparative area, personnel gowning and training as well as cleaning proce- 
dures, result to be less heavy in terms of costs and timing. 

15 [001 4] It is thus an object of the present invention to provide a process for the steam sterilisation of glucocorticoids, 
comprising heating a mixture of water and micronlsed glucocorticoid at a temperature ranging between 1 00° and 1 30**C 
for a time sufficient to sterilise the mixture with a minimum S.A.L. (Sterility Assurance Level) of 10-6, the mixture being 
a mixture of glucocorticoid and water only. The micronised glucocorticoid :water (w:w) ratio can range between 2.5:100 
and 100:2. When the ratio is 100:2 the mixture is intended to be a micronlsed hydrated glucocorticoid powder). 

20 [0015] Preferably the glucocorticoid is beclomethasone and more preferably is beclomethasone diproprionate. 

[0016] The micronised glucocorticoidiwater ratio is preferably between 3:100 (about 30mg/mL) to 10:100 (about 
100mg/mL). 

[0017] Mixtures of the glucocorticoid and water at different ratios were prepared and the mixtures were steam ster- 
ilised at a temperature of about 120** C for a time ranging from 15 to 30 minutes. 
25 [001 8] Preferably steam sterilization was carried out at 1 21 *C for 20 minutes. 

[0019] The purity of BDP sterilised according to the present Invention was compared with the purity of the starting, 
non-sterilised BDR 

[0020] The distribution in the particle size and the water stability of the sterilised BDP was also determined In order 
to verify the steam treatment effects on crystal growth. 
30 [0021 ] In parallel, steam sterilization of BDP in the presence of saturated sodium chloride, according to US 3,962,430, 
was also carried out. 

[0022] The amount of sodium chloride was In the range between 1 .1 mg to 1 .6 mg per 2.6 mg of water, according 
to the teachings of US 3,962,430. The comparative tests were then carried out with mixtures NaCl:BDP:water In the 
ratio 42:4:100 and 57:4:100, corresponding to an aqueous suspension containing about 40mg of BDP and 420mg or 

35 570mg of sodium chloride in a final volume of ImL. 

[0023] The comparative steam sterilization in the presence of saturated sodium chloride was carried out at the same 
temperature and for the same time as the steam sterilization experiments carried out according to the present invention . 
[0024] Stability studies were also perfonned with formulations suitable for Inhalations prepared using the steam 
sterilised BDP suspensions of the present Invention in comparison with fomriulatlons containing non-sterillzed BPD. 

40 [0025] Analyses for particle size and HPLC purity were performed on samples after 50 days of storage at 40** C, 
75% R.H. 

[0026] Results show that the impurities profile of the sterilised glucocorticoid suspensions of the present Invention 
are not significantly different from the profile of the non-sterilised glucocorticoid. 

[0027] Also the particle size distribution of the sterilised suspensions Is not different from the particle size distribution 
45 of the non-sterilised glucocorticoid and is not different from the size of the glucocorticoid sterilised in a sodium chloride 
saturated solution. Sodium chloride does not affect the crystal size of aqueous beclomethasone diproplonate suspen- 
sions, contrary to what stated in the art by O'Neill (US 3,962,430). 

[0028] In addition, no significant differences were found In crystal growth and size distribution between formulations 
prepared with steam sterilised glucocorticoid and with non-sterilised glucocorticoid, after storage under accelerated 
50 conditions, for 50 days at 40*C 75% R.H. 

Data processing 

[0029] The experimental data, obtained during analytical determination were processed by means of the statistical 
55 function of Analysette 22 program version 1 .70. 
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HPLC purity of drug substance and drug product 

[0030] The acceptance limits of impurities are defined in the monograph of the drug substances and drug product. 
[0031] Impurities with content greater than 0.05% with reference to BDP content of the analysed sample are reported. 
[0032] The HPLC purity of sterilised 4mg/mL and 40mg/mL aqueous BDP suspension were checked In comparison 
with non-sterilised BDP drug substance, 
[0033] Synthesis drug substance impurities are not reported. 

[0034] In table 1 the analytical data of three different batches of BDP drug substances (1 , 2 and 3) steam sterilised 
at concentration of 4mg/ml_ and 40mg/mL in comparison with the respective BDP not sterilised are reported. 



Tab.l 





BDP sample 


BDP 


HPLC purity 


Limits 


Not 


4 mg/mL 


40 mg/mL 


batch 


(% conteait) 




sterilised 


sterilised 


sterilised 


1 


beclomethasone 17-propionate 


<1.0% 










beclomethasone 21 -propionate 


< 1.0% 


0.34 


0,32 


0.36 




Rrt0.60 


<0.1% 




0.26 






RrtO.75 


<0.1% 










RrtO.86 


<0.1% 










Rrt 1.06 


<0.1% 




0.80 




2 


beclomethasone 1 7-propionate 


< 1.0% 


0.13 


0.09 


0,13 




beclomethasone 21 -propionate 


<1.0% 




0.06 


0.08 




Rrt 0.60 


<0.1% 




0.21 






Rrt 0.75 


<0.1% 










Rrt 0.86 


<0.1% 










Rrt 1.06 


<0.1% 




0.47 




3 


beclomethasone 1 7-propionate 


<1.0% 










beclomethasone 2 1 -propionate 


<1.0% 


0.10 


0.06 


0.12 




Rrt 0.60 


<0.1% 




0.21 






RjrtO.75 


<0.1% 






0.07 




Rrt 0.86 


<0.1% 






0.06 




Rrt 1.06 


<0.1% 




0.57 





[0035] Sterilised 4mg^mL BDP samples show two different unknown impurities (Rrt: 0.60 and Rrt 1 .06) not found In 
the respective startling drug substance. The content of these impurities is respectively about 0.3% and 0.8%. In the 
samples 40mg/mL the content of these unknown Impurities Is below 0.05% (according to the International guideline 
CPMP/ICH/2737/99 "Note for guidance on impurities testing: impurities new drug substances" the reporting threshold 
for impurity to be identified and qualified is 0.1%). The content of the other known impurities is not significantly modified 
by the steam sterilisation process. This evidence is confirmed by data reported In tab. 2 where the purity profile of 
sterilised 40mg/mL BDP suspension, batches 4 and 5 (different experimental set), is comparable with the purity of the 
BDP starting drug substances. 



Tab. 2 



HPLC Purity (% content) 


limits 


40mg/ml BDP (batch 4) 


40mg/mi BDP (batch 5) 


Not sterilized 


Sterilized 


Not sterilized 


Sterilized 


beclomethasone 


1 .0% 










beclomethasone 17-propionate 


<. 1 ,0% 










beclomethasone 21 -propionate 


< 1 .0% 


0.13 


0.12 






Rrt 0.37 


^0.1 % 










Rrt 0.62 


<0.1% 










Rrt 1 .06 


:S0.1-% 
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[0036] The HPLC purity of formulations was detemnined on the formulation reported below: 

PG038/115 containing sterilised BDP batch 4 
PG038/1 19 containing not sterilised BDP batch 4 
PG038/1 16 containing sterilised BDP batch 5 
PG038/120 containing not sterilised BDP batch 5 



[0037] The analyses was performed after the preparation (time zero TO) and after 50 days of storage at condition of 
40**C 75% R.H. 

[0038] As reported in table 3 and 4 the purity of fomiulations containing sterilised BDP is not significant different from 
the purity of fomiulations containing the respective not sterilised BDP. The impurity content detennined at TO is non 
significantly different from the content detemnined after 50 days of storage at condition of 40°G 75% R.H. 



Tab. 3 


Formulations 


HPLC Purity 


limits 


PG038/115 


PG038/119 


(% content) 


(sterilised BDP 4) 


(not sterilised' BDP 4) 




TO 


50 days 


TO 


50 days 


beclomethasone 


<L0% 




0.08 




0.08 


beclomethasone 1 7-propionate 


<1.0% 




0.10 




0.09 


beclomethasone 2 1 -propionate 


<1.0% 


0.12 


0.09 


0.12 


0.09 


RrtO.37 


< 0.5% 




0.07 




0.09 


Rrt 0.62 


< 0.5% 




0.15 




0.12 


Rrt 1.06 


< 0.5% 











Tab. 4 


Formulations 


HPLC Purity 

(% content) 


limits 


PG038/116 

(sterilised BDP 5) 


PG038/120 
(not sterilised BDP 5) 




TO 


50 days 


TO 


50 days 


beclomethasone 


< 1.0% 




0.07 






beclomethasone 1 7-propionate 
beclomethasone 21 -propionate 
Rrt 0.37 
Rrt 0.62 
Rrt 1.06 


<1.0% 

< 1.0% 

<0.5% 

< 0.5% 

< 0.5% 




0.10 

0.19 
0.06 




0.12 

0.09 
0.13 
0.09 



Water stability test of drug substance 

[0039] Water stabilrty test was perfomied on sterilised 40mg/mL BDP suspension and data were compared to not 
sterilised BDP. The analysed BDP batches were batch 4 and batch 5. 

[0040] No substantial differences on crystal shape and size were found between sterilised samples and not. 
Particle size distribution of drug substance 

[0041] Particle size, x-axis, is expressed as volume equivalent diameter (dy). According to this definition each irreg- 
ular particle is assumed to be a sphere. Such sphere Is so defined equivalent sphere. Such sphere and the irregular 
particle have the same volume, therefore the volume of the sphere Is defined as volume equivalent sphere, and the 



EP 1 454 636 A1 



diameter of such volume equivalent sphere is defined as volume equivalent diameter, A log scale is reported. 
[0042] The number of particles within each sizeclasses was reported on the y-axis. 

[0043] The particle size distribution was determined on sterilised 40mg/mL aqueous BDP suspension. Two different 
batches of drug substances were investigated: batch 4 and batch 5. In addition the particle size distribution of the same 
batches sterilised in presence of two different concentration of NaCI (0.420 g/mL and 0.570 g/mL, referred to as NaCI 
(B) and NaCI (C) respectively) were performed. The particle size distribution of samples containing BDP batch 4 and 
BDP batch 5 are respectively reported in figure 1 and figure 2. Analyses of sterilised BDP were performed on the 
sample described in Example 2. 

[0044] For each particle size distribution, the percentage of particles below 5 and 10 jim and the D[4,3] (equivalent 
volume mean diameter) were determined. D[4,3] value Is an index of the particles mean diameter considering the 
equivalent volume and mass of the particle. 

[0045] The results are reported respectively in table 5 for batch 4 and table 6 for batch 6. 



Tab, 5 









BDP batch 4 








not sterilised 


sterilised 


sterilised + NaCI 
(0.42 g/mL) 


sterilised + NaCI 
(0.57 g/mL) 


D[4.31 




2.80 Mm 


3.27 irni 


3.79 fxm 


2.9 /xm 


Particle size 


< 5 iim 


90.66 % 


81.54% 


74.91 % 


87.09 % 


< lO^m 


99.48 % 


98.91 % 


98.77 % 


98.99 % 



Tab, 6 





BDP batch 5 




not sterilised 


sterilised 


sterilised + NaCI 
(0.42 g/mL) 


sterilised + NaCI 
(0.57 g/mL) 


D[4.31 




2.73 fim 


3.38 txm 


3.75 fim 


3.37 am 


Particle size 


< 5 


92.05 % 


8L33% 


76.60 % 


80.63 % 


< 10/mi 


99.98 % 


98.19% 


97.47 % 


98.67 % 



[0046] As shown In figures 1 and 2 and confinned by the value referring to D[4.3] (tables 5 and 6) the sterilisation 
process promoted a slight crystal growth of BDP. The D[4,3]value of sterilised BDP was about 0.6 micron greater than 
the not sterilised. The amount of particle with a mean diameter less than 5 micron (n.b. particle size below 5 micron is 
considered to be the resplrable fraction) was respectively around 80% for sterilised BDP and 90% for the not sterilised 
BDR The amount of particles with a mean diameter less than 10 micron was always greater than 98%. Contrary to 
what it is reported by O'Neill (US 3962430) a growth of crystal size to 300-400 micron, subsequent to the sterilisation 
process, was not observed. The presence of NaCI at the two concentration (pre-mixed in the BDP suspension to be 
sterilised) did not substantially affect the particle size. The particle size profile of sterilised samples containing BDP + 
NaCI or BDP alone were not significantly different. Only the curve of sterilised BDP4-0.42 mg/mL of NaCI (fig. 1) was 
slightly shifted towards the right (increase crystal size) in comparison with the curve of the sterilised BDR 

Particle size distribution of drug product 

[0047] Particle size distribution of each fonrjulation was detennined for comparison. The compared formulations had 
the same quali-quantitative composition of excipients (see tab, 9), but contained sterilised BDP or not sterilised BDP 
as reported in tab. 7. 
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Tab.7 



Batch 
formulation 


Batch 
BDP 


Characteristic of the 
batch 


PG038/115 


4 


Sterilised 


PG038/116 


5 


Sterilised 


PG038/119 


4 


Not sterilised 


PG038/120 


5 


Not sterilised 



[0048] Analyses were performed on the sample after 50 days of storage at 40°C 75% R.H. Figure 3 shows particle 
size distribution of fomiulations PG038/115(S) and PG038/119(NS) Figure 4 shows particle size distribution of formu- 
lations PG038/116{S) and PG038/120(NS). 

[0049] The D[4,3]value and the percentage of particle with a dy lower than 5 and 1 0 p.m of each analysed samples 
are reported in table 8. 



Tab. 8 







PG038/119 


PG038/115 


PG038/120 


PG038/116 






(not sterilised 


(sterilised 


(not sterilised 


(sterilised 






BDP 4) 


BDP 4) 


BDP 5) 


BDP 5) 






3.24 /xm 


3.21 lira 


3.41 /xm 


3.53 imv 


Particle 
size 


< 5 /xm 


83.76% 


81.79% 


81.65 % 


78.48 % 


< 10 Aim 


99.13% 


98.62 % 


98.64 % 


97.85 % 



[0050] The curve profiles of fomiulations containing sterilised BDP and the respective not stenllsed BDP are not 
significantly different. The D[4.3] and the amount of particles with a diameter less than 5 |xm, of all formulations, were 
not affected by the characteristic of the used 8DR The D[4.3] value of fonnulation containing sterilised BDP was the 
same of the formulation containing not sterilised BDP. The percentage of particle with a diameter less than 5 micron 

was comparable in both formulations. 

[0051] Similar results have been obtained with formulations containing steam sterilised BDP: water mixtures in all 
investigated ratios (range 2.5:100 - 100:2), for example mixtures containing 400 mg BDP and 1 ml water or mixtures 
containing 4g BDP and 1 ml water or even mixtures containing 40g BDP and 1 ml water 

[0052] A slight crystal growth Is observed in the sterilised samples of drug substance, but the diameter of particles 
remains always below 20-30micron and no particles are observed with a size around 300-400micron, contrary to what 
stated In US 3,962,430. A saturated solution of sodium chloride, used Instead of water only, doesn't affect the crystal 
size, so that the particle size distribution of sterilised BDP is not significantly different from the particle size distribution 

of BDP sterilised In the presence of sodium chloride. 

[0053] The particle size distribution of fonnulations containing sterilised BDP and non-sterilised BDP respectively, 
is comparable after 60 days in samples stored at stressed condition, and no significant differences were found between 
the different fomiulations. 

[0054] It has also been found that micronized aqueous suspensions of glucocorticoids can be efficiently steam ster- 
ilised under the above conditions without any modification of the purity of the drug substance. This result was also 
unexpected after the teachings of WO 00/25746, which reports that BDP suspensions subjected to a steam sterilisation 
process undergo a remarkable degradation amounting to about 8-9% of the active Ingredient. 

[0055] The steam sterilization of glucocorticoids according to the present invention is, therefore, the simplest and 
most economic process to be used in industrial plants for the preparation of pharmaceutical formulations of glucocor- 
ticoids, in particular of BDP, for inhalation delivery. 

[0056] The process for the sterilisation of glucocorticoid, and beclomethasone diproptonate in particular, developed 
with the present invention offers therefore, considerable economic advantages in the development of an industrial 
aseptic process for a sterile glucocorticoid manufacturing in a foimulation suitable for pulmonary delivery. 
[0057] The present invention shall be Illustrated by means of the following examples which are not construed to be 
viewed as limiting the scope of the invention. 
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Materials and Methods 


Materials 




Supplier 


Beclomethasone dipropionate 
Sorbltan laurate 
Polysorbate 20 
Cetostearyl alcohol 

Sodium monohydrogen phosphate bihydrate 
Potassium dihydrogen phosphate 


Farmabios 

IVI 

IV! 

IVI Chimica 

Fluka 

Fluka 


Equipment 


Autoclave: De 
Stirrer: 

Homogenizer: 
Particle size analyser: 


Lama mod. VS/E 
IKA RW 20 D2M 

IKA Ultra TurraxT 50 
Fritsch Analysette A22 



EXAMPLE 1 

Steam sterilisation of aqueous BDP suspension. 

[0058] Two different concentrations, 4mg/mL and 40mg/mL were used. The steam sterilisation was performed in 
autoclave at 1 21 °C 20'. Three different batches of BDP were used hereinafter refen-ed to as batch 1 , batch 2 and batch 3. 
[0059] The HPLC purity of sterilised DBP was evaluated in comparison to the non-sterilised BDR 
[0060] Each batch has prepared as follows: 

BDP (4 mg) was suspended in 1 mL of purified water 
BDP (40 mg) was suspended in 1 mL of purified water 

EXAMPLE 2 

Particle size distribution and water stability test of sterilised BDP 

[0061] Particle size distribution and water stability test were perfomned on sterilised BDP and, for comparison with 
non-sterilised BDR BDP was sterilised as aqueous 40mg/mL suspension. In addition aqueous 40mg/mL BDP suspen- 
sions containing 420mg/mL and 670mg/mL of NaCI were sterilised. In both cases the steam sterilisation was carried 
out at 121 ''C 20*. 

[0062] Two different batches of BDP were used (batch 4 and batch 5), of each preparation. 
BDP batch 4 and BDP batch 5: 120 mg of BDP was suspended in 3 mL of purified water. 

BDP batch 4 + NaCI (B) and BDP batch 5 + Nacl(B): 1 20 mg of BDP and 1 .26 g of NaCI were suspended In 3 mL 
of purified water 

BDP batch 4 + Nacl(C) and BDP batch 5 + Nacl(C): 1 20 mg of BDP and 1 .71 g of NaCI were suspended In 3 mL of 
purified water 

[0063] The particle size distribution curves were obtained using a laser particle sizer "Fritsch Analysette 22*'. 
EXAMPLE 3 

Formulation for stability study 

[0064] Formulations containing sterilised BDP were prepared using the BDP samples described in Example 2. 
[0065] Fonnulation batch number and the characteristic of BDP are reported in tab,7. 

[0066] Particle size distribution was detemnined after 50 days of storage. HPLC purity was evaluated immediately 

after the preparation and after 50 days of storage at 40°C 75% R.H. 

[0067] The quail-quantitative composition of the fonnulation are reported In Tab. 9 . 
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Tab. 9 



Ingredient 


Amount 


BDP 


40 mg 


Sorbitan laurate 


20 mg 


Polysorbate 20 


100 mg 


Sodium monohydrogen phosphate bihydrate 


724 mg 


Potassium dihydrogen phosphate 


354 mg 


Sodium chloride 


420 mg 


Purified water 


Up to 100 mL 



[0068] Following Is an exemplary method for the preparation of the BDP formulation of Table 9, which was carried 
out In 3 distinct phases: 



Phase 1 



[0069] Sorbitan laurate (0.180 g) and polysorbate 20 (0.900 g) were added to 400 mL of purified water. Then 9 mL 
of sterilised aqueous BDP suspension, corresponding to a total amount of 360mg of BDP, was added. 



Phase 2 



25 



[0070] Sodium monohydrogen phosphate bihydrate (6.516 g), potassium dihydrogen phosphate (3.186 g) and so- 
dium chloride (3.78 g) were dissolved In 200 mL of purified water. 



Phase 3 - Final formulation 



30 



35 



[0071] 
[0072] 
[0073] 
[0074] 
[0075] 
Tab. 11. 



The preparations of phase 1 and 2 were mixed and diluted to 900 mL with purified water 
Each final formulation was pacl<aged Into a 200 mL brownish glass bottle. 

The fonnulations were submitted to stability studies under the accelerated condition of 40^C 75% R.H. 

Other formulations were prepared to confirm the applicability of the process of the present invention. 

The quali-quantitative composition of other formulations which have been tested is reported in Tab. 10 and 



Tab. 10 



Ingredient 


Amount 


BDP 


40 mg 


Sorbitan laurate 


20 mg 


Polysorbate 20 


100 mg 


Sodium chloride 


900 mg 


Purified water 


Up to 100 mL 



Tab. 11 



Ingredient 


Amount 


BDP 


40 mg 


Sorbitan laurate 


20 mg 


PolysoriDate 20 


100 mg 


Cetostearyl alcohol 


130 mg 


Sodium monohydrogen phosphate bihydrate 


724 mg 
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Tab. 11 (continued) 



Ingredient 


Amount 


Potassium dihydrogen phosphate 


354 mg 


Sodium chloride 


420 mg 


Purified water 


Up to 100 mL 



Claims 

1 . A process for the steam sterilization of glucocorticoids comprising heating a mixture of micronized glucocorticoid 
and water at a temperature ranging between 100 and 130° C for a time sufficient to sterilise the mixture with a 
minimum S.A.L. of 10-6, the mixture being a mixture of glucocorticoid and water only. 

2. A process according to Claim 1 , wherein the glucocortlcold:water ratio is selected in a range between 3:1 00 to 1 0: 
100 

3. A process according to Claims 1 or 2, wherein the glucocorticoid is beclomethasone. 

4. A process according to Claim 3, wherein beclomethasone Is In the form of beclomethasone diproplonate. 

5. A process according to any of Claims 1 to 4, wherein sterilization is can-led out at a temperature of 121"C for 20 
minutes. 
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